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An epidemiological study was conducted at Benisuef district to determine the current
situation and associated determinants of tick infestations in ruminants and to assess the
efficacy of three different types of insecticides against tick infestation under field condi-
tions. Total of (1082) animals of different species (540 cattle, 230 buffaloes, 108 of each
sheep & goats and 96 camels) were selected randomly and examined carefully for tick
infestation. About (30.1%) of total observed animals were found tick infested with highest
rate in cattle (60.5%) followed by goats (25.9%), buffaloes (17.8%), sheep (14.8%) while no tick
infestation recorded in camels. The most prevalent tick’s species affecting ruminants was
Boophilus annulatus (26.5%) followed by Hyalomma anatolicum (6.1%) then Rhipicephalus tur-
anicus (3.4%). Regarding the associated risk factors, tick infestation was found statistically
significant (P < 0.05), as the highest infestation rates were recorded in Friesian cow’s breed
(77.5%), older ages, >3 years (78.8%) followed by at age, 2 months (57.8%) and during
summer months were found highly significant (P < 0.01) in cattle ( 76.5%) followed by goats
and sheep (33.3% & 22.9% resp.,) comparing with results in winter. The preferred sites of
ticks’ attachment to infested animals were udders and external genitalia (70.7% of each)
then Neck & chest (63.0% of each), inner thighs (61.1%), perineum (41.7%), ears (14.6%),
around eyes (11.7%). The obtained results revealed that poor husbandry practices of small
holder farmers be a determinant making the animals more prone to tick infestation in this
district. Improving the hygienic conditions associated with treatment of infested cattle
with Ivermectin (0.2 mg/kg b.wt, S/C) and spraying of Deltamethrin (1%) for surrounding
environment twice every 14 days are recommended for control of tick infestation under
field condition.
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Ticks are economically the most important pests of cattle and
other domestic species in tropical and subtropical countries
(Jongejan and Uilenberg, 1994). More than 80% of the world
cattle population is infested with ticks (FAO, 1984), which
cause harm to animals through blood loss, general stress and
irritation, depression of immune function, damages to hides
and skins (Ghosh et al., 2007). Although, economic losses due
to ticks are mainly due to the diseases which they transmit
(Garcia, 2003), financial losses associated with nagging irrita-
tion and depreciation of the value of skins and hides (up to
20e30%) are also significant (Biswas, 2003). Further, with the
changing environmental conditions due to global warming,
the epidemiology of the tick infestations and vectorial po-
tential of the ticks are likely to change and failure to control
tick infestations is considered a major factor limiting the
sustainable livestock production world-wide and especially in
tropical country like Egypt (Kabir et al.. 2011).
Susceptibility and Resistance of animals to tick infestation
have been influenced by several factors including; species,
age, sex, season, breed, photoperiod and management.
Chemical application of acaricide is still the most widely used
way of control, although there are reports of tick resisting to
many active principles in different countries (Martins et al.,
1995) that are applied by dipping, spraying or pour-on which
is considered as one of the best methods.
The current tick control strategies aim to reduce ticks
numbers to acceptable levels, to prevent production loss,
minimize chemical residue risks, and reduce the reliance on
chemicals by utilizing control with alternative treatments for
different herd group’s (Ghosh et al., 2007).
In Egypt, ticks are the most important of all ectoparasits.
The economic loss incurred when they infest livestock
particularly, cattle are enormous. In spite of the afore-
mentioned prevailing situation and the presence of a
number of problems due to ticks in Egypt, there is paucity of
well-documented information on the occurrence of ticks in
the study area and insufficient to develop a proactive pro-
gram for ticks’ control at both smallholder and cattle farm
levels (Asmaa, 2012). Therefore, this study was designed
with the objectives of determining the prevalence of ticks,
assessing the risk factors of tick infestation in the study
animals and recommending best tick control options in the
area.2. Materials and methods
2.1. Study area and period
A cross sectional study was carried out during the period
from the beginning of November (2012) to September (2013) in
Beni-Suef district. Study area is located at Latitude (30.13)
degrees north, Longitude (31.40) degrees east, and rises
above the sea level by (46) meters. Generally, it characterized
by two distinctive seasons; summer (May to October) and
winter (November to February) Egyptian Metrological
Authority (2012).2.2. Sampling technique
A total of (1082) animals of different species (540 cattle, 230
buffaloes, 108 each of sheep &goats and 96 camels) were
selected randomly from small holders of cattle irrespective of
their age, sex, breed and examined for the presence of ticks
infestation and most likely associated risk factors in animal
population according tomethod adopted by (Thrusfield, 2005).
2.3. Collection and preservation of samples
The selected animals of different species were properly casted
then clinically inspected for tick infestation, half body tick
counts were made for each animals then adult ticks were
collected from different body sites (ears, around eyes, etc.) and
transferredseparately inuniversalbottlescontaining (70%)ethyl
alcohol then dispatched to parasitological lab of Animal Health
Research Institute for further identification of tick specimens.
Required information like date of collections, place of collection,
body site of collection, species and breed of host were recorded.
2.4. Identification of tick species
The ticks genus and species were identified under stereo mi-
croscope in the laboratory and the half body tick counts were
doubled to obtainwhole body tick burden according to (Keiser,
1987; Walker et al., 2003).
Prevalence (P) was estimated according to (Thrusfield,
1995) using formula
P ¼ No: of infested cases during specified period
Population at risk during that specified time period
 100
3. Evaluation trial of the efficacy of three
different types of acaricides on cow’s tick
infestation
3.1. Study area and animals
A seventy days studywas carried out on (1080 Friesian cattle in
a private farm at Benisuef district. A farm selection criterion
was based on a previous history of tick infestation, existing of
potential risk indicators and insecticidal resistance. All cows in
the herd were qualitatively examined for tick infestation then
eighty animals from those found positive were selected and
allocated randomly into four equal treatment groups (I, II, III
and IV). All groups were isolated apart from each other while
the remaining cows in the herd (n ¼ 28) was kept as control
group without any treatment during experimental period. The
tick infestation & distribution were determined quantitatively
in all examined groups before study as method described by
(Sajid et al., 2009).
3.2. Insecticides used
Three commercial insecticides were tested against cow’s tick
infestation as recommended by manufacturers
1. Diazinon (60 % EC), diluted with distilled water,
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Health), Butox, at (0.1%) for animal used and (1%) for sur-
rounding environment.
3. Ivermectin (Ivomec): a product of Marial Private Limited
has given subcutaneously at the rate of 0.2 mg/kg b.wt.
3.3. Study implementation
The trial was conducted as technique adopted by (Sajid et al.,
2009) with some modifications as infested cows in the four
examined groups were kept under good hygienic conditions
besides application of insecticide corresponding to each group
throughout study period. Whereas cows in treated group TG (I
&II) and their surrounding environment (bedding material,
wall, fomites, etc. ) were sprayed twice, 14 days interval with
insecticides (Diazinon and Deltamethrin (Butox-50, Intervet)
resp.,) at concentration (0.1% & 1% resp.,) using a backpack-
sprayer while animals in TG (III) received only Ivermectin
(Ivomec, Merial) at rate of (200 mg/kg, S/C) once a time. On theTable 1 e Prevalence and distribution of tick infestation in diff
Animals In
Breed
Exam Infested no (%) B. annulatus
Cattle 540 327 (60.5) 280 (51.8)
Buffalo 230 41 (17.8) 7 (3.0)
Sheep 108 16 (14.8) e
Goats 108 28 (25.9) e
Camel 96 e e
Total 1082 412 (30.1) 287 (26.5)
Table 2 e Prevalence and distribution of tick infestation in rela
Cattle
Breed
Local Coss Friesian 2 mont
Examined 127 160 253 83
Infested 64 67 196 48
Infested (%) 50.4 41.8 77.5 57.8
Table 3 e Prevalence and distribution of tick infestation in diff
Breed
Cattle
Exam Infested no (%) B. a
Local 127 64 (50.4) 5
Cross 160 67 (41.8) 5
Friesian 253 196 (77.5) 17
Total 540 327 (77.5) 28other hand, cows in TG (IV) received the same treatment of
cows in TG (III) besides spraying of cow’s surroundings with
Deltamethrin (Butox-50, Intervet) at conc (1%) three times at
14 days intervals.
The efficacy of different treatments (%) was calculated at
days (7, 21, 35, 50 & 65) by using the following formula.
Efficacy ð%Þ¼No:of animalscured=totalnoof animals treated
100
Statistical analysis was carried out by using statistical
package for social science (SPSS) using F test. Moreover, to
compare the prevalence of ticks of cattle of both sexes, ages,
breeds, rearingsystem,seasonsandtopographyof thearea,data
were analyzed by using paired sample t test (Mostafa, 1989).4. Resultserent animal species.
festation (%)
Distribution of ticks/species
H. anatolicum R. turanicus Mixed infestation
28 (5.2) e 19 (3.5)
31 (13.4) e 3 (1.3)
4 (3.7) 12 (11.1) e
3 (2.8) 25 (23.1) e
e e e
66 (6.1) 37 (3.4) 50 (4.6)
tion to breed, age and sex.
Risk factors
Age/years Sex
h 1 1e3 >3 Male Female
102 153 203 123 470
52 68 160 51 276
50.9 44.4 78.8 41.5 58.7
erent cattle breeds.
Infestation (%)
Distribution (%) of ticks infestation
nnulatus H. anatolicum Mixed infestation
3 (41.7) 5 (3.9) 6 (4.7)
7 (35.6) 8 (5.0) 2 (1.25)
0 (70.7) 15 (5.9) 11 (4.35)
0 (51.8) 28 (5.2) 19 (3.5)
Table 5 e Distribution rate (%) of ticks’ infestation in
different body parts of examined animals.
Body parts Species
Cattle Buffalo Sheep Goats
Ear 40 (14.6) 8 (17.0) 14 (87.5) 14 (60.8)
Around eyes 32 (11.7) 2 (4.2) e 6 (26.1)
Neck & chest 172 (63.0) 3 (6.3) e 4 (17.4)
Udder & ext. genitalia 193 (70.7) 19 (40.4) 2 (12.5) 1 (4.3)
Thighs (inner) 167 (61.1) 13 (27.6) 3 (18.7) e
Under the Tail &
perineum
114 (41.7) 37 (78.8) e 3 (13.0)
All over the body 17 (6.2) e e e
Infested (%) 273 47 16 23
Table 4 e Infestation rate (%) in examined ruminant across season of year.
Season Spp
Cattle Buffalo Sheep Goats
Exam Infested Exam Infested Exam Infested Exam Infested
Winter 234 93 (39.7) 99 15 (15.1) 45 3 (6.7) 45 2 (4.4)
Summer 306 234 (76.5) 131 30 (22.9) 63 13 (20.6) 63 21 (33.3)
Significance of difference (P < 0.01) Ns (P < 0.05) (P < 0.01)
Table 6 e Mean of tick infestation and cured rate in both





Control (n ¼ 28)
no (%)
Treated groups
(n ¼ 20) (% of cured
and re-infestation)
(I) (II) (III) (IV)
Before 0 (0) 20 (%) 20 (%) 20 (%) 20 (%)
After
7 6 (21.4) 3 (15) 2 (10) 1 (5) 0 (0)
21 9 (32.1) 2 (10) 3 (15) 0 (0) 0 (0)
35 13 (46.4) 5 (25) 4 (20) 2 (10) 0 (0)
50 19 (67.8) 6 (20) 7 (30) 4 (20) 0 (0)
65 26 (92.8) 10 (35) 11 (55) 7 (35) 2 (10)
Mean 14.6 5.2b* 5.4b* 2.8a* 0.4a
Means followed by different letters were statistically significant
(P < 0.05), except for a* and b*, which showed no difference.
b e n i - s u e f u n i v e r s i t y j o u r n a l o f b a s i c a n d a p p l i e d s c i e n c e s 3 ( 2 0 1 4 ) 6 8e7 3 715. Discussion and conclusions
The prevalence and distribution of tick infestation in different
animal species as shown in (Table 1) revealed that (30.1%) of
total observed animals were found tick infested with highest
rate in cattle (60.5%) followed in order by goats (25.9%), buf-
faloes (17.8%), sheep (14.8%) and no infestation among camels.
The most commonly prevalent tick’s species affecting rumi-
nants in investigated locality was Boophilus annulatus (26.5%)
followed by Hyalomma anatolicum (6.1%) then Rhipicephalus
turanicus (3.4%), Moreover, B. annulatus was predominant tick
species in cattle followed byH. anatolicum&mixed spp. (51.8%,
5.2% & 3.5% resp.,) meanwhile, H. anatolicum was prevailed in
buffaloes (13.47%) followed by R. turanicus. In goat (23.1%).Nearly similar results were found by Atif et al. (2012) who
revealed that the prevalence of tick species recorded from the
study area was Hyalomma (Hy.) anatolicum (22.86%, 240/1050),
Rhipicephalus (Boophilus) microplus (21.33%), Rhipicephalus san-
guineus (7.52%) and Rhipicephalus (Boophilus) annulatus (1.43%,
15/1050) and Haemaphysalis spp. (1.62%). Tomassone et al.
(2004) found that Boophilus sp. was the most numerous
adult’s ticks (57.1%) while Rhipicephalus sp. were (12.4%).
Bourne et al. (1988) reported that large difference in tick
numbers could arise from differences in cattle breeds, due to
their location and type of pasture. Cattle with lower resistance
allow more ticks to survive.
Table (2) revealed that tick infestations were significantly
differ (p < 0.05) in relation to cattle breed, age and sex, as
infestation rate was significantly higher in Friesian breed
(77.5%) than balady (50.4%) and cross (Friesian  balady,
41.8%), moreover, infestation rate was higher in older animals
aged >3years (78.8%) followed in order by young calves  2
month (57.8%) and lowest in age 1e3 year (44.4%). The sex had
also an influence on the tick prevalence, where the prevalence
was higher in female followed by male cattle (58.7 & 41.5%
resp.,). The results of present study agree with Manan et al.
(2007) who found that resistance in the animals was building
up as the age advances and the animals became more
adoptable than in younger state irrespective of the farm spe-
cies.On the other hand, Islam et al. (2009) found that calves
more susceptibile to tick infestation 2.0 times more than the
adults and older animals. Stuti et al. (2007) reported that,
calves (below one year) were the most susceptible (65.38%)
followed by grownups (34.60%) and adults (14.91%) cattle.
Results in Table (3) denoted the vulnerability of different
cattle breeds to tick infestation as the highest rate was
recorded in Friesian (77.5%) followed by native and cross
breeds (50.4 & 41.8% resp.,). Moreover, B. annulatus was the
predominant tick species affecting cattle (51.85%) followed by
H. anatolicum & mixed infection (5.18% & 3.5% resp.,). The
obtained result was in coincide with that reported by (Asmaa,
2012). However, Kabir et al. (2011) detected that prevalence of
tick was significantly (p < 0.01) higher in local cattle 103
(43.82%) than the crossbred 35 (24.13%) cattle.
Regarding tick infestation (%) in different animal species
across season of year (Table 4) revealed a significant increase
(P < 0.05) during summer months among examined cattle,
goat & sheep (76.5%, 33.3% & 20.6% resp.,) as compared to
(39.7%, 4.4%& 6.7 5 resp.,) meanwhile, infestation rate had not
significantly differ in examined buffaloes in relation to season
of year. These results go in accordance with those reported by
Kabir et al. (2011) who found higher rate in summer (41.66%)
followed by in winter season (31.5%). Similar studies were
conducted by some other researchers in different countries.
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infestation was recorded in the months of June and July in all
study districts and revealed that mean maximum tempera-
ture was significantly involved on month-wise prevalence of
ticks in all study regions. Meanwhile, Stuti et al. (2008) re-
ported that the animals were infested with ticks throughout
the year, with maximum infestation during the rainy season
then during summer and the least during winter. Sanjay et al.
(2007) reported that tick infestation in cattle were higher in
rainy followed by summer andwinter, respectively. Rony et al.
(2010) showed that, significantly (p < 0.001) higher seasonal
prevalence occurred in summer season (78.46%), followed by
winter (62.85%) and rainy season (52.11%). Generally tick
population remains low during drought (Urquhart, 1996). The
results showed that infestation rate was highest in summer
season comparing to winter season. Khan et al. (1993) attrib-
uted an increase tick infestation during summer month’s due
to an increase temperature and humidity.
The distribution (%) of tick infestation in different body
parts of examined animals Table (5) revealed that the udders
and external genitalia of examined cattle were the most pre-
dlection sites of tick infestation (70.7% of each) followed by
animal’s neck & chest (63.0% of each), inner thighs (61.1%),
perineum (41.7%), ears (14.6%) and around eyes (11.7%).
meanwhile in buffalo, the most infested parts were under the
tail and premium (78.8%), udder &external. genitalia (40.4%),
thighs (27.6%), ears (17.0%), neck and chest (6.3%). In sheep
and goat was around ear (87.5% & 60.8% resp.,) followed by
inner thigh in sheep (18.7%). These results may be attributed
to that the external genitals and inguinal/groin region of the
body are highly supplied with blood. Ticks usually prefer
thinner and short hair skin for infestation. This helps in easy
penetration of mouth parts into richly vascular area for
feeding (Sajid, 2007). Moreover, Atif et al. (2012) found that
perineum, udder and external genitalia (98%) were the most
tick infested sites followed by dewlap (92%), inner thighs
(90%), neck and back (54%), tail (26%), ears (13%), around eyes
(10%), flanks (4%) and legs (2%) in descending order.
Comparing the mean of tick infestation rate among cattle
in both control and treated groups (TG) at the end of study
(Table 6) revealed a highest infestation rate was in control
group (14.6) followed by those in both TG (I & II), (5.4 & 5.2
resp.,) then cows in TG (III) (2.8) with the lowest rate in TG (IV)
(0.4) where animals were treated with Ivermectin (0.2 mg/kg
b.wt, S/C) in association of spraying of surrounding environ-
ment by Deltamethrin (1%) twice. Moreover, comparing the
tickicidal efficacy of different four treatments indicated that
cure rate was statistically significant (P < 0.05) in TG (VI) then
TG (III) while no significant differences appeared in between
animals in TG (I & II). Works in other regions also showed low
levels of efficacy for this class of acaricide. Leite et al. (1995)
detected 51.65% of efficacy level for deltamethrin. However
Merlini and Yamamura, (1998) recorded higher averages for
deltamethrin was 74.58% and in Ilhe´us, BA, was (65.04%)
Campos Junior and Oliveira (2005). The emergence and spread
of resistance to organophosphate occur faster than pyre-
throids Foil et al. (2004). Moreover, (Pereira, 2006) reported
efficacy for deltamethrin, of (25.39%) in Vale does Paraı´ba, The
results showed that the poor husbandry practices of small
holder farmers may be a determinant making the animalsmore prone to tick infestation in this district. Improving of
hygienic measures accomplished with intensive treatment of
both infested animals with (Ivermectin 0.2 mg/kg b.wt, S/C)
adjunct to Deltamethrin (1%) to the surrounding environment
at 14 days intervals are advisable for tick control under field
conditions.r e f e r e n c e s
Asmaa AKA. Some studies on hard ticks infesting cattle and
buffaloes in Beni-Suef Governorate. MVSc, fac. vet. Med, Beni-
Suef University; 2012.
Atif FA, Khan* MS, Iqbal** HJ, Ali** Z, Ullah S. prevalence of cattle
tick infestation in three districts of the Punjab, Pakistan. Pak J
Sci 2012;64:49.
Biswas S. Role of veterinarians in the care and management
during harvest of skin in livestock species. In: Proc. National
Seminar on Leather Industry in Today’s Perspective, Kolkata,
India; 2003. pp. 62e4.
Bourne AS, Sutherst RW, Sutherland ID, Maywald GF,
Stegeman DA. Ecology of the cattle tick Boophilus microplus in
subtropical Australia. III. Modelling populations on different
breeds of cattle. Aust J Agric Res 1988;39(2):309e18.
Campos Junior DA, Oliveira PR. Avaliac¸a˜o in vitro da efica´cia de
acaricidas sobre Boophilus microplus (Canestrini, 1887) (Acari:
Ixodidadae) de bovinos no municı´pio de Ilhe´us, Bahia, Brasil.
Cieˆncia Rural 2005;35(n. 6):1386e92.
Egyptian Metrological Authority. 2012, Web: http://nwp.gov.eg.
FAO. Tick-borne diseases control, Vol. 1; 1984. Rome, http://www.
niaid.nih.gov/topics/tickborne/Pages/Default.aspx; 1984.
Foil ID, Coleman P, Eisler M, Fragoso-sanchez H, Garcia-
vazquez z, Guerrero FD, et al. Factors that influence the
prevalence of acaricide resistance and tick-borne diseases.
Veterinary Parasitol 2004;125(n. 1/2):163e81.
Ghosh S, Azhahianambi P, Yadav MP. Upcoming and future
strategies of tick control: a review. J. Vect. Borne Dis
2007;44:79e89.
Garcia Z. Integrated control of Boophilus microplus in cattle. In:
Proc. 11th Int. Congr. Int. Society for Animal Hygiene, Mexico
city, Mexico; 2003.
Islam MS, Rahman SA, Sarker P, Anisuzzaman Mondal MMH.
Prevalence and population density of ectoparasitic infestation
in cattle in Sirajgonj district, Bangladesh. Bangladesh Res Publ
J 2009;2(1):332e9.
Jongejan F, Uilenberg G. Ticks and control methods. In: Blancou J,
editor. Ectoparasites of animals and control methods. Sci Tech
Rev, 13 (4). Paris, France: Office Internationale des Epizooties
(OIE); 1994. pp. 1201e26.
Kabir MHB, Mondal MMH, Eliyas M, Mannan MA, Hashem MA,
Debnath NC, et al. An epidemiological survey on investigation
of tick infestation in cattle at Chittagong District, Bangladesh.
Afr J Microbiol Res 2011;5(4):346e52.
Keiser MN. Ethiopia, report on tick taxonomy and biology. AG: DP/
ETH/83/23 Consultant Report. FAO of the United Nations; 1987.
p. 92.
Khan MN, Hayat CS, Iqbal Z, Hayat B, Naseem A. Prevalence of
ticks on livestock in Faisalabad. Pak. Vet J 1993;13(4):182e4.
Leite RC, Labruna MB, Oliveira PR, Monteiro AMF, Caetano
Junior J. In vitro susceptibility of engorged females from
different populations of Boophilus microplus to commercial
acaricides. Rev Bras Parasitol Veterina´ria 1995;4(n.2):283e94.
Suplemento 1.
Manan A, Khan Z, Ahmad B. Prevalence and identification of
ixodid tick genera in frontier region Peshawar. J Agric Biol Sci
2007;2(1):21e5.
b e n i - s u e f u n i v e r s i t y j o u r n a l o f b a s i c a n d a p p l i e d s c i e n c e s 3 ( 2 0 1 4 ) 6 8e7 3 73Martins JR, Correa BL, Cereser VH, Arteche CCP. A situation report
on resistance to acaricides by the cattle tick Boophilus microplus
in the State of Rio Grande does Sul, Southern Brazil. In:
Rodriguez CS, Fragosso SH, editors. Resistencia y Control en
Garrapatas y Moscas de Importancia Veterinaria 111; 1995.
Merlini LS, Yamamura MH. Estudo in vitro da resisteˆncia de
Boophilus microplus a carrapaticidas na pecua´ria leiteira do
norte do Estado do Parana´. Semina: Cieˆncias Agra´rias
1998;19(n.1):38e44.
Mostafa MG. Methods of statistics. 4th ed. Dhaka: Karim Press
and Publications; 1989. pp. 296e8.
Pereira JR. Efica´cia in vitro de formulac¸o˜es comerciais de
carrapaticidas em teleo´ginas de Boophilus microplus
coletadas de bovinos leiteiros do Vale do Paraı´ba, Estado de
Sa˜o Paulo. Rev Bras Parasitol Veterina´ria 2006;15(n.2):45e8.
Rony SA, Mondal MMH, Begum N, Islam MA, Affroze S.
Epidemiology of ectoparasitic infestations in cattle at Bhawal
forest area, Gazipur. Bangl. J Vet Med 2010;8(1):27e33.
Sajid MS. Epidemiology, acaricidal resistance of tick population
infesting domestic ruminants. Ph.D Thesis. Faisalabad,
Pakistan: University of Agriculture; 2007. p. 47.
Sajid MA, Iqbal Z, Muhammad N, Khan MN, Muhammad G.
In vitro and in vivo efficacies of ivermectin and
cypermethrin against the cattle tick Hyalomma anatolicum
anatolicum (Acari: Ixodidae). Parasitol Res
2009;105:1133e8.Sanjay K, Prasad KD, Deb AR. Seasonal prevalence of different
ectoparasites infecting cattle and buffaloes. J Res
2007;16(1):159e63.
Stuti V, Yadav CL, Kumar RR, Rajat G. Seasonal activity of
Boophilus microplus on large ruminants at an organised
livestock farm. J Veterinary Parasitol 2007;21(2):125e8.
Stuti V, Yadav CL, Kumar RR, Rajat G. Prevalence of ixodidticks on
bovines in foothills of Uttarkhand state: a preliminary report.
Govind Ballabh Pant University of Agriculture and
Technology, India Indian J Anim Sci 2008;78(1):40e2.
Thrusfield M. Veterinary epidemology. 2nd ed. UK: Black
Wellscience Ltd.; 1995. pp. 182e98.
Thrusfield M. Determinants of disease. 3rd ed. BlackWell
publishing; 2005. p. 76.
Tomassone L, Camicas JL, Pagani P, Diallo OT, Mannelli A,
Meneghi D. Monthly dynamics of ticks (Acari: Ixodida)
infesting N’Dama cattle in the Republic of Guinea. Exp Appl
Acarol 2004;32(3):209e18.
Urquhart GM. Veterinary parasitology. 2nd ed. Backwell Science
Ltd; 1996.
Walker AR, Bouattour A, Camicas JL, Estrada Pena A, Horak IG,
Latif AA, et al. Ticks of domestic animals in Africa: a guide to
identification of species. Bioscience report. pp. 1e221., http://
www.alanrwalker.com/index/cms-filesystem-action/
tickguide-africa-web-08.pdf; 2003.
